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CERTAIN CBSZRVATICNS IN DRY~-WIND REGICNS OF THE YOLGA RIVER

P, A. Lrylco

Results 27 studies on dry wind conducted in the Yoiga
River regicn in 1852 and 1353 are reported

After cperations in the region of El't
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organization considerations, the station of such operations selected
was cne of the sovkhozes ("Makhorsovkhoz") in the Pugachev region of
the Saratov Oblast. Observations in 1952 and 1953 were conducted on
its territory. The station of observation was found near a large

irrigated section and several windbreak forest belts (2-2-row with a

height of 15-20 m and an age of about 15 years) and near a river
:30l'shoy Irgiz) and a forest massif behind the river.

It is well-knewn that the dry winds are mcst dangerous for the
plantings in May and June. However, in virtue of c¢ircumstance, in
2352 and 1953 the operations had to be conducted only in the second
half of the year. Then both of these years proved to be unusual
with respect to conditions of weather in the summer .period. With
respect to the quantity of precipitation in summer months they were

1
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greatly different from the perennial standard: it rained often;
apparently, tnere was nc¢ dry wind in the first half of the wind.

The variation of maximum diurnal temperatures and mirnimum relative
humidity of the air for the second half of the summer in the period
of observations (Fig. 1, 2) is given from recordings and readings of
an aspiration psychrometer. A comparison with the other station of
this region located at i0 km, in more severe conditions, and with the
station in the region of Krasnyy Kut, located 100 km to the south, in
still more severe conditions, revealad only an insignificant modera-
tion of the variation in metecoroclogical elements at our station of
observations. The periods of the dry wind were determined from the
appreximate "standards" of the temperature and relative humidity of
the air [1] and frem a wnole combination of indicaters characteristic
for the dry wind in these regions. Such dry wind periods were: ~1lb
September 1952 and 29-30 ifugust, U4-6 September, 13-l4 September and
23~24 September 1053. ¥Furthermcre, there were groups of days which
occupied by the number of indicators the intermediate position between
the dry-wind and normal winds, fcr example, during 18-20 August 1952
and 1-8 August 1653. The crigin of such intermediate groups is

o s ol - - e+ - : o - = KRV
J.ilgrenc rrem othe vast material of ctservztions, 1t 13 necessary
- b e - %N - - -

<3 d-:,l.’:gulsn negre Qon.y Lne Taslc guestoons

There is much interest in investigating differences in the
content of air mixtures (finest dust) in normal conditions and in a
dry-wind flow. To do this, an aspiration apparatus was used. At a
neight of 3 m the end of a rubber hose was attached to a special stand;

the second end of the hose was connected through a labcocratory gas
acunter to the aspirator (electrical vacuum cleaner). The aspirator

- drew the external air through the hose; the volume of air which was
passed through was determined by the counter. In order to trap the
"mist" suspended in the air, it was necessary to attach a filter to
~he upper end c¢f the hose. Standard laboratory paper filters are

[elo)
i

ct

suitable for such purposes, since the pores, as is known [Z2],

[
3
® ®

larger than the particles suspended in the air (<1 §). In 1832

rs
‘.

5

4

filter was a glass tube 13 cm long and 2 c¢m in diameter, filled
compactly over the entire length with a tissue fabric wetted with
glycerine. At the end of a working day the fabric was carefully

2
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Fig., 1. Jariaticon in tempsrature and relative numidity of the air in

the Pugachev region from 12 August to 7 October 1352. a - maximum

diurnal temperatures; b - mianimum values of relative numidity.

Xey: 1) August; 2) September; 3! Cctober.
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, Fig. 2. ‘ariation in temperature and relative humidity of the air in
( the Pugachev region from 13 July to 25 September .953. 3 - maximum

diurnal temperatures; lower line - main observaticn station; upper -
second observation station; b - minimum values of reiative humidity.
Key: 1) July; 2) August; 3) September.

extracted and lowered into a container with distilled water; the

covered container was sterilized in boiling water and then was sealed
with parafin. Upon the return from the expedition, all the specimens
were examined under a microscope, and the fabric was carefully washed
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and removed from the containers., In all the containers pertaining to
the dry-wind days, a considerable number of impurities, dozens of
times more than on the remaining days, was revealed. After three
months of sediment in the ccntainers for the dry-wind days, gelatinous
coagulates were distinguished frcm the transparent fluids; there were
no coagulates in the remaining containers. Such filtrates during the
dry-wind and intermediate days were combined and evaporated, and
the residue (about 60 mg) was calcined. In 1953 a glass column,
filled with 25-40 mm of pure glycerine, was used as the filter with
the aspiration apparatus. Above the liquid in the column the
aspirator created a rarefaction, and the external air along the other
tute, reaching almost up to the bottom of the column, was directed
with n, passing thrcugh a layer of ligquid; in 10-15 min the operation
of the apparatus in the column cbtained a glycerine emulsion, through
which external air passed in small drops. The apparatus c¢perated
usually for 6-8 n, and 8-10 m3 of air passed through it.* After an
operating day 10 em3 of ethyl alcohcl was added to the liquid for
sterilization of the solution, and the container was sealed with
parafin. Later, in the labcratory distilled water of up to 692%
2cncsentraticon ¢f glycerine was addsed t¢ all tne filters:; the concen-
tration of all sclutions was checked with respect tc the baoiling
{109°¢;. Then the specific gravity of the liguid in each
container was determined in order to establish the increase in weight,
which can be attributed only to impurities which entered into the
filtrate from air. Obtained during 8 dry-wind days (reduced to the
volume of 10 m3 of air for each day) are 35 mg of air impurities; for
5 days of an intermediate nature - 3 mg; 16 normal days of August -
3 mg; 8 normal days of September - about 2 mg. On the average on a
dry-wind day, the content of impurities in the air was thus 15-20
times more than that for a usual day. During one month in 1953 two
aspiration apparatuses for mutual checking operated simultaneocusly.
3oth apparatuses gave matching results, except for twc days, which on

#7¢ is expedient to use a more _powerful aspiration apparatus in
order to be able to pass up to 50 m3 of air per day. It would be
necessary also to use a special electric filter for obtaining sediment
in dry form. 1In 1953 such a filter was partially made, but it was not
possible to put it into operation. The selection of glycerine for
these purposes cannot be considered completely successful.
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this principle were eliminated from the processing. It is
necessary, however, to rte that results of 1952 and 1953 are
divergent: in 1952 sediments of 10 mg were obtained for 10 m3 of
air and in 1653, on the average of 5 mg of sediment. It makes not
sense %0 give any explanation to this divergence withcut further
studies. From soluticns belonging to the dry-winds of 1953, after

a prolonged sediment gelatinous coagulates were separated out (as in
1952). On photcmicrographs (Fig. 3) it is noticed that the coagulate
ccensists of chains ¢f small particles connected by some transparent
envelope. The particles suspended in air were, apparently, smaller,
and on the photomicrograpns products of their joining (coagulation)
in the liquid are aiready evident. Later it was revealed that the
water extract of the very upper layer of scil (dust) cf one of the
stations of El'ton regicon after a settling period of 25-40 days
{i.e., when accecrding rto calculations c¢f Stcokes' formula in a
rticies less than 0.3 p remain

suspended state in the 1iguid only p
1

n
and decantation has an opalescent whitish-violet shading

[oTNe IV

characteristic for dry-wind haze, an r two months separated

1]

e
from 1t are gelatincus cocagulates floating in the liquid, and it na
W

i

acsclutely the same farm as in filters Juring drv-wind days. In th
same way tne treated water 2xtracts Jreom o scils of the station of
ervations and vicinities (up to 15 km) were slightly c¢f trown
olor, did not have an opaiescent shading and did not separate cut
coagulates. It would be useful, perhaps, tc recall that the diameter
of particles of the standard humid fog is about 10 u; cement dust
consists of particles of such dimensions; particies of tobacco smoke
have a diameter of about 0.25 [4]. As it is possible to judge
according to the approximate calculations and different indirect
indices, particles of air impurities held by fillers are close in
their dimensions to particles of tobacco smoke (0.3 u and less;.
Calcuiations show that in 1 mg of substance there will be 1.5-1010 of
such particles. As a resuilt of investigations of 1953, it was found
that from 1 m3 of air 0.5-0.8 mg of impurity are extracted; this
means that in 1 mm3 of air on individual days up to 7-10 particles
were contained. However, even the complete external similarity of
coagulates in the filtrates and in the settling from soils of the
Caspian Sea region is still not direct proof of the generality of
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their crigin. Quartz, calcite and horneblend in ccagulates were
revealed by micrcomineralcegical and X-ray analyses; Jurthermore, there
srocved T2 be a considerable numbter ¢f smaller, perhaps, amorpncus
zarziclas, “h2 2ompositicn 27 wanizh s nzorn deserminad A c2rtaln
Jiffgrenc2 In the 2ompesiticon o she 2oczgulanss, whln, nowevsr, could

s s
Lo the very small gquantities c¢f materiail
snading of tne filter, obviousiy, is not only ext-e
atmospheric haze but similar to it in its physical s
authors do not consider haze an obligatory indic
But precisely according this indicator, even in :he
the day, the local population recognizes the apprcach
In cur cbservations there was not a case when there
wi

ith a dry wind. Ye. V. Isherskaya [5] arrives at this con

*The mineralogical and X-ray analyses of srecimens were conducted
on request of the Institute of Force of the Academy of Sciences of
the USSR in the X-ray laboratory of the Scils Institute of the A3 ¢
USSR. I express my deep appreciaticon for this serious help to N. I.
Gorbunov, Ye. A. Shuryginaya and N. A. Sharinova. Alsc I wish to
thank V. P. Petrov for the valuable consultations concerning the
mineralogical composition of the specimens.
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that "there is n0 noticeable impairment of visibility with dry winds
hbalioon cbservations.”™ Such results were cbtained, perhaps,
owing to the fact that the group of nondry-wind days included days
oudiness when the illumination ¢f the pilot ballcon in the
here {s l2ss than 15-20%, and dry-wind days, as a rule, occur
minimal cloudiness. Furthermore, it is necessary to consider
also that on dry-wind days the ballocn was projected against a
background of a bluish haze, i.e,, the contrast of the object and
background was somewhat greater thar that on usual days.
Much importance in the phenomencn c¢f dry wind is ascribed to the
wind. Therefore, cc ed period were regular
e

n
vations on tn2 dire ity ¢f fthe wind act only in
5

[

r
riods c¢f weathe

'3
(6]

siderably more frequently,
ted that ail the dry-wind days
£ o) e gs. No%t ore case of a
dry wind with winds of north

of 1951, 1952 and 19853, 1In

che wind wvelccity had a sharply m
e a

ings was noted during cbservations
dry-wind days without exception,

(Fig. 4a’;

v Y . = .4 - N3 Qv - . - P e - -3 . ~ H
isually scmewhat Jisrupted: the wind was begun or 2ontinued Zuring
e

“ne evening or calmed down during the daytime (fi

i
(o
)
3
0
s
.
t
o3

g
remaining days the diurnal variation of the wind velocity was the
0

e
mest diverse (rig. 4¢) but was not so correct as on the dry-wind days.
It would be of considerable interest to thoroughly trace the
differences in amplitudes of diurnal variation of the temperature and

relative humidity cf the air on normal and dry-wind days. Selected
in the given work for such comparisons (approximate) were 20 dry-wind
and normal days each when during the whole day, at least, in the f{irst
haif of it the sun was not covered by clouds. It was found that on
<he dry-wind days the air temperature was increased by 20-100% by
1300 h, and the relative humidity was decreased by 60-70% with respect
to readings made at 0700 h. ©On norma. days the increase in tempera-
ture between those same periods was on the average of 50-60%, and the
decrease in relative humidity - by 40-50%. According to data of 1951
it is evident that the larger amplitudes of temperature fall on those
7




days when the intensity of the direct soclar radiation was less; when
the intensity of the direct sclar radiation was greater, i.e., when

A

tne atmoesphere was transparent, on these days the ampliitude of
r

2 was 1=2s

16}

D

increase in <the amplitude of :temperature

b

and relative numidicy depends ¢cn the ugger diurnzal) limic; at nighs
the temperature and relative humidity are returned usualily <o the
norm. There are cases when after several days ¢f a dry wind the soil

temnperatures remain somewhat increased (relative aumidi<y - decreased),

and they 49 nct rezurn <o the "neorm": this is indicated by certain
"aftereffects" of the dry wind. The characteristics given here zan
serve cnly as illustrazions In essence it is necessary t¢ compare
“ne diurnal temp2arzture 23t a definite altitude ¢ the sun with =h
Temperature, 12979 us zssume, uring 1-2 o btefore its rising The
agpreoximate caloulatizns 3hcowad that in <his 2as2 the diffarence
in amplitude on normal znd drvewind Zays agrpears still sharper
Sowever, in lltarature we 23n 2nocunter directly cpposite cpinicons
n:al_/
Eh 2T 352 IS <7, &% /3 %2s
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g |
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? Tig. 4. Diurral variaticn of the wind. a - ¢n dry-wind days 3.
21, 13, and 14 September 1952; 29 August and 4, 13, anrnd Z2& 3eztember
19%3; b - intermediate days: 5 and 20 September 1352: if and 2%
August 1953; ¢ ~ ncrmal days: 25 and 26 September 1852; 23 July and

3 August 1953.
Kev: 1) m/s; 2) hours.
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£3 from 15 August <o 25 September comparative weather
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cLservaticns were conducted in the field, on the fcrest meadow, in
the foresst, and in tne thiai 23, Placed for these
wocden towers ‘in thne

middle cf the tcp, ¢n the meadow and
u

in the field - up to 4 m of altitude). Psychrometers were suspended
In series every 1 m at ail four levels (in the forest - at 6 levels).
In order tO te able to reduce the ctservations at Jdifferent altitudes

cne mcment cf time, tney were czonducted at all levels at first
El

frem below upward and then gradually in thz opreosite order. Such an

- -~ . -~ Al - ] - 3y 7Y 3 - ' Y.
crder of cbservaticns alsc crezted the great pcessibility of revealing
o o .. - -3 . - N S S < i 4
randcm errars.,  However, there waz a3 certaln 1iffersnce in time in
- - - < .. - - : vyt e - -~ - + [ <
~ne chbservatisns tTetwean 3Tatlilns. Jesu’t3 ¢ “re ttservations were
- - o S A - m [l A m oo Sy et
cresantad in the form of 2 dizgram (Flg. 5. Tn= basi2 conc.usions
2an te TIrmuizted frisfly 23 s Tsllswing
. A -
V forest meadow (wich an arez of abgout 1 na’ witn respect %o
1, Al - -~ b
the variaticn In tamrerature znd relative numidity cccucpied a middle
- ~a AP - & ~j a A SNvmaoe e -~ Nave o “hn racrmaAar b oA
c.ace Detw2en 2 [le. ard Iars:zo TnOIrYed w I3V E, WNLT regrgect tC
tn2 tamreratur2 zni numildity o7 o oalr s IiTT72rzd istlz Trom onne
cp2an Ti2li, cnlv o oThe Wind ovrelnnity otno it owzs I Times L2233
-3 -~ =~ o S e R -~ -
Z2) under the zanopy 2f "h2 forest, <0 an a.-itude 2f Z2-3 m,
A -
N o N P - - -~ v M
“he temeperature and n £ t“he air nhad a mzcre zmcoth diurnal

o}
n
at in the fieid; at midday the zir -em:

rariatizsn tnan tn i peracure in
the forest at a height of 1 m was usually lower than that In the
field by 19239, and the relative numidity - by 5-20% mcre;

~

i) 2ondisions in the tep of the forest on ncrmal and dry wing
C

ticeably different; the air temper

s
1
[
3
1)
'
W3
or
Iy
M®
ct
]
YOO
(9]
3

c
S equal or even sligntly higher?*

n
e rield, but the air humidizy Iirn ths top wa

*The <cp of a tree fulfills, apparently, th2 rcle of 2 “rans-
former, which converts a certain portion ¢f the soia~ radiaticn inte
.ong-wave (3-15 u), regulating by such means fcr itself the relazion-
ship of intensities of these sections of the spectrum of radiant

energy.




5-10% On drv-wind days the increase in temperature and drop in )
relative humidicy of <he air in the tcp (from 4 m and higher) occurred

chéncmenon bv

dces net cause suln 2n effect. It i3 impcssible to explain this :!
1

ocQurs on norma: dav

ey

oo

idlvy as abcve the field, differing insignificantly with

The fact that the drv-wind

2 in the whele layer of the top almest

t in the [ield deserves special attention. H

a
s, does not suffer from this, and for it

a and relative humidity are probably not
resistability {s 2cnsiderably greater. but there
an such a sharp increase in tempera- {

t e
o rapidly tc the wheolie ©-8-meter layer of the top.
s of =<h2 uprpar part of the top of the ;

n2t tne dry-wind days; however, i !

v oturzulant mixing o z2ir cver the forest, since it
¥S and does not cause such an 2ff=22t, and the rate
cf heat propagaction by such means in the top ¢f the rorest will not
Obvicously, 1t {3 necessary -0 zeek an explanation to
this prenomenon in the fact that witn tne dry wind the {ntensity of

- M d oz oA

2 1N 3.2
PR e -
sarg=2 2Intant

determine the

forest top and not the difference in ccunter flows. For the ;

vegetation, in particular, dander conditions of a dry wind, the gentle
1

and total dire

radiation ¢of

ne
Tollows to usea pyrgeometer and not 2 balance meter in order to
n

..... S e, - P - : - -+ - - -}
radiztic n 20 tne atmostihare, (noconn2gticon witn the ;
- =~ -~ - -~ - = IRy -~ - - ~ - T
I st oand hign temperaturs, should T2 greac The
.o - -~ - e v - ~ 4 -~ e - - - - H
20 Infrared radliation gensiratnes desply lnt> The Lop

ficw of radiant energy arriving 2 -he

chtivity of the radiant rield, which is created

the sun, atmosphere and underlying surface, (s impcrtant.® {

*3ie can
lins-wave rai

veg2tatisn as
<

“he different
be oprimail.
s

say even more. Many facts lead to the conclus
ia,ivn\S—\j u) i3 just as impertant and necas n
13 solar radiation., For different forms of ',
relationsnips of the solar and long-wave rad‘aulvn will

a2

The physical essence of such phenomena a3 photoperiocdism,
hade-loving and shade~tolerating, intensity of transpiration, and a

number of other phenomena consist in this. The method of "sums of

temperatures"
as a basis.

region of the
significance.

of well-known agricultural metecrolcgy, has the same fact.
investigation of spectral properties of plants in this
spectrum would be of great scientific and practical

10
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The sharp increase witnh the dry wind of one 2»f <“h=se compcnent par+ts -
aTmoscharic radiaticn - 23u3es 2 numter o7 sex:onidary chencmena., a3 3
r2zulc o7 Whizhooresztad 13 3 Ztrong heating ip T tne ahols

t2rcag2 and flirest, tnhe olignt of plants sooours, 2t, Laa2a2lr

inve { B. ¥. Ayzenshtat [6], the intensity of the

ol e
he atmosphere Xzra-Kum reaches 2.57-0.54 cal/ar
n

1

at 1.25 cal/cm2.

nsity of the direct solar radiatio
n compel oJne to reexamine somewhat the viswpcint cn the nature
n of the dry wind on a vegetation ccver and assume that th

iry wind acts on vegetation not just with a direct flow around i=.
Zven i the dry-wind flow is raised above fields to an altitude 3¢
3evaral meters by means of fcrest belts, windbreak strips. e:2.,
“rfen otvicusiy this does not weaken noticeadly the harmful effect of

“he dry wind on vegetation.

All these diverse and, at first glance, separate facts actually
are ccnnected by cne general cause, and with the exception of it they
are difficult to explain. The smallest dust suspended in air trans
forms a large guantity of radiant solar energy into long-wave

radiation (8-15 P)' The air layer containing the dust becomes an
11
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a ferest ©2 2onzideratla 2ectn, 3 clight of olants, 292 This whole
Tarbulent 27722 13z oririilv orzazeloafter tha o3un 2273

diztcry informaticn 2xisting o literzture atcut dry

a
winds points -0 the assumption -hat in a number >7 2ases two phenomena

i

: are mixed: =he dry wind ard dr:ugﬂ: Beth these ghenomena appear

? . . . A . - :

L very sharoly in +the southeast -7 %“ne European territory of the Soviet
F Union, and much is similar in them. However, these are different

phencomena. The dry wind is a turbulently occcurring phenomencn with a
sharply marked diurnal variation in t“he weather elements, wi<h winds
of a definit2 quadrant of the hcrizon, and with miszt (haze). It can

for 1-2 d3ays cause harm to plants even with the presence of sufficient

,
reserves of moisture in the scil, cbviously, due %c <ne fact that the
plant {5 nct in a state to supply as much water to preserve its “issues

from cverheating. The drought is created, as is xnown. bty prclonged
pericds without rain, when reserves of moisture in the scil are
greatly reduced. In the period of the drought there can occur winds
of different directions, high temperature of the air and soil, low
humidity, a smooth diurnal variatiou of weather elements, and a

12




diverse clcudiness without haze. Apparently, certain days of such
drcughts are described as dry winds. The differences between dry
winds and droughts were formulated as long ago as in 1935 in the wWerk
of Ye. Ye. Fadorscv and P. A. Butskiy 81. Discussed there was a
number of very impertant considerations abcocut dry winds, and an
attempt was made to give more definite criteria to the dry wind. The
accepted criteria of the dry wind nct only of A. A. Kaminskaiy, but
also of the Kuybyshev Administration of <he Hydrometeorolcgical
Service [£] are quite insufficient and actually allcw a mixing of the
two phencmena, since the conditions determined by them can be not cnly

P

the dry winds but also in a drought. 1In the article "The nature
of flying dry winds in the scutheast c¢f the Eurcpean territory cf the
USSR" [91, P. X. Yevssyev relates several true and ilmportant remarks.
e o
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n that the dry wind ocours as a
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about wnicn P. K. Yevseyvev mentions [1.1, 12}
indicated, furhtermcre, that the most Iimpocr
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abundantly in this region into the air up to conside

3

[+

o

re F
® @

This is the essence of the positiocns advanced by me. Th
neating up of light soils and chernozems is indicated as 2 pcs
reason for the transfer of dry-wind masses from here intc zcther

regions. These facts are subject to further relinement, btu: there ;
o
'S

are no basis for ignoring them. Very valuable is the remark ¢
?. K. Yevseyev that "dry-winds have a high velccity, whizh
explained by the ground pressure gradients observed here," and
further he attempts to explain this phenomenon by the effect cf the
underlying surface. Evidently, he did not note that his indication
that "in the southwestern part of the anticyclone ... there always

blow southeastern and southern winds" is refuted by this ccrrect
13




remark. Furthermore, dry winds are observed in different positions

Wwith respect to the center of the region of high pressure. Quite ‘
falsely P. XK. Yevseyev 2vades the fact tnat in dry-wind periods during
the nights there usually 1s absolute calm. In connection with this,

it wculd be worth recalling also the important fact established by

Ye. V. Isherskaya [! that in the dry winds there exists a counter

0}
{ncrthern or northwestern) wind at a level of 5-6 km.

A. I. Voyeykov [12, 4] pointed tc the special role of dust in
the ~hermodynamics of the atmosphere exactly in connection with the

guestion of dry winds. In works of I. N. Yaroslavpev [15], Ye. S.

Luznewszeov lisl, V. A, Buzayev, V. A. Dzhordzhnic and V. R. Dubentsov
2 ard cthers it is5 possible

nd many valuapole indications to the fact that air impurities

treate uniamentally different genditions for the neating up of

ir and nave, in cercain cases, a predceminating

el
Wwith the underlying surface. However, the

d
e atmosghere requires still very vast and
n

“nIirocugh investigations. It i3 necessary ¢ Zraw the general ccnclu-
IoIn %3t o2 32arcn Tor oth2 mest zotive means I 2cmhatiing the éry
.. - - P -y . s al PN - Yo - -~ 4 - -~ ~ - i - S < -
~INT3 MUt 2fatinue S ocgoillaticon and grcocazation of varietnies of

_31 2rzZps mest stable to dry winds s an -.3 measure; hcwever, now
ssary tc consider it one of the most 3ctive. Perhaps. n¢

235 Impertant wouid be the creation of a continuous vegetaticn 2over
ns with dusty soils in the Caspian Sea region; apparently,

i Wou.d be pessibie to seiect for these purpcses vegetaticn from the

Wil.l perennials, which are capable of transferring unfavorabie

P

onditicns of these regions; there sowing could be prcduced by the
troadcasting of seeds in early spring from aircraft.

Acadeny of Sciences of the USSR Submisted
Forest Institute I May luS2
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